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HOACHUTEJIBHAS 3AIIMCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTE€MATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCAd HAa  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3ydeHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JOKa3aTeNbHBIE PACCYKIAEHUS, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHOPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT HNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 u3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyalomuiicss JOJDKEH Hay4YUThCs
OTIPEJICIUTh T€OMETPUUYECKYIO (DUTYpPY, ONMUCATH CIIOBAMM JAHHBIM YEPTEX WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOdyeMble pa3Mepbl rapaxka Juisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAS JIMHUSA B U3yYCHUU T'€OMETPHUH.
[Ipu pemeHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCS yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CHUTyallud, IPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Y4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATH MCIIOIB30BATh OMPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJYyUYEHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBS3M Haumboiee spKo BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue COOTHOIIEHUs», «Meron koopauHat»y u «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieiibl
conmepxkanusi: «['eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepeHwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 yacoB (2 yaca B HezielNI0), B 8 Kilacce — 68 yacoB (2 yaca B HeZeN0), B 9 kiacce
— 68 yacoB (2 Jaca B HEJENIO).



COIEPKXAHUE OBYYEHUA

7 KIIACC

1. HauanabHble reomerpuyeckue cpeneHus (11 yacos)
[Ipocreiimume reomerpuueckre GUrypbl: npsimasi, TOUKa, OTpE30K, Jiyd, yroJi. Ilondarue paBencrsa
reomerpuueckux ¢puryp. CpaBHeHHE OTPE3KOB U yrioB. M3mepeHne oTpe3koB, [UIMHA OTPe3Ka.
W3mepenue yrinos, rpaaycHas Mepa yria. CMexHble U BEpTUKAJIbHBIE YIJIbl, UX CBONCTBA.
[lepnenquKyIsipHBIE IPSMBIE.
OcHOBHasl 11eJIb — CUCTEMATU3UPOBATh 3HAHUS YUAIUXCS O IPOCTEHIINX T€OMETPUUECKUX
¢urypax u uX CBOWCTBaX; BBECTH ITOHATHE PABEHCTBA QUTYP.
B naHHOM TeMe BBOJATCS OCHOBHBIE T€OMETPUUECKHE MIOHITUS U CBOMCTBA MPOCTEUIINX
reOMEeTPUUECKUX (QUTyp HAa OCHOBE HArJIsAHBIX MIPEJICTABICHUN yJaIuxcs myreM o0001eHus
OUYEBM/IHBIX MJIM U3BECTHBIX U3 Kypca MaTeMaTUKH 1-6 KIaccoB TeoMeTpUUYECKuX (paKkToB.
[ToHsiTHE aKCMOMBI Ha HA4YaJIbHOM 3Tane 00y4eHUs HE BBOJUTCS, U CAMH aKCUOMBI HE
¢dbopmynupyroTcs B sBHOM BHjie. HeoOXo1MMble HCXOTHBIE MTOJIOKEHHUS, HA OCHOBE KOTOPBIX
M3Yy4al0TCs CBOWCTBA T€OMETPUUECKUX (PUTYp, TPUBOATCS B OUCATENbHOM popme.
[IpyHIHMNIMATIEHEIM MOMEHTOM JIaHHOM TEMBI SIBJISIETCS] BBEICHHUE ITOHATHS PAaBEHCTBA
reoOMeTPUYECKUX (QUTYyp HAa OCHOBE HArJIsAHOTO MOHSTHS HajoxeHus. OnpeeneHHOe BHUMaHUe
JOJKHO YIEJSATHCS MPAKTUYECKUM MPHUIIOKEHUSAM T€OMETPUIECKUX MTOHSITHI.

2. Tpeyroiabnuku (18 yacoB)
Tpeyronbnauk. IIpusHaku paBeHCTBa TpeyroapbHUKOB. [leprieHuKysip k npssmoil. Meauansl,
OMCCEKTPHUCHI U BBICOTHI TPEYTrOJbHIKA. PaBHOOEAPEHHBIHN TPEYroJbHUK U €r0 CBOKWCTBA. 3a1aun
Ha IIOCTPOEHHUE C MOMOIIBIO IUPKYJIS U JINHEHKH.
OcHOBHas 11e71b — BBECTH MOHITHE TEOPEMBI; BEIpA0OTAaTh YMEHHE JOKA3bIBATh PABEHCTBO
TPEYrOJBHUKOB C IIOMOILBIO H3YYEHHBIX IPU3HAKOB; BBECTU HOBBIN KJIacC 3a/1a4 — Ha
IIOCTPOCHHE € IOMOIIBIO LIUPKYJIA U TUHEUKH.
[Ipu3Haku paBeHCTBA TPEYTOJIBHUKOB SIBJISIOTCS OCHOBHBIM pa0OuYMM anmapaToM BCEro Kypca
reomeTpun. JlokazarenbCcTBO OOJbIIEH YacTH TEOPEM Kypca U TaKKe PEeLIeHHe MHOTHX 3a]1a4
IPUBOAUTCS IO CIEAYIOLIEH cXeMe: OMCK PaBHBIX TPEYroJbHUKOB — 0OOCHOBaHHE UX
PaBEHCTBA C MIOMOILBIO KAKOTO-TO MPU3HAKA — CJICICTBUSA, BBITEKAIOIINE U3 PAaBEHCTBA
TPEYroJbHUKOB. I [puMeHeHne Npru3HaKkoB paBEHCTBA TPEYrOJbHUKOB IIPY PEIICHUN 3aJa4 JaeT
BO3MOXXHOCTB IIOCTENIEHHO HAKaIlJIMBaTh OIBIT IIPOBEJCHMS 10Ka3aTEIbHBIX paccyxaeHni. Ha
HA4aJIbHOM 3Talle U3y4eHUs U IIPUMEHEHUS IIPU3HAKOB PABEHCTBA TPEYrOJIbHUKOB
11€J1eC000pa3HO UCIOJIb30BATh 331a4H C TOTOBBIMU YEPTEXKAMH.

3. Ilapaaneabnble npsimbie (13 yacoB)
[Ipu3Haky napayuiebHOCTH MPSAMBIX. AKCHOMA NapajuiebHbIX NPsAMbIX. CBOMCTBA
NapaJUICIbHBIX IPSAMBIX.
OcHOBHasl 1eJIb — BBECTH OJJHO U3 BAKHEHIINX MOHATUN — NOHATHE NapaUICIbHBIX NPSMBIX;
JIaTh EPBOE Mpe/ICTaBIEeHNE 00 aKCHOMaX U aKCHOMAaTUYeCKOM METO/I€ B TEOMETPUN; BBECTH
aKCUOMY IapajuIEIbHBIX MPSMBIX.
[Ipu3Haku 1 cBOKCTBA NapauIebHbBIX IPSMBIX, CBA3aHHBIE C YIJIaMU, 00pa30BaHHBIMU IIPU
NepeceueHH IBYX MPSAMBIX CEKYILIEH (HaKpecT JIexKalUMH, OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMH ), INUPOKO UCTOJIB3YIOTCS B JAJIbHEHIIEM NPU U3Y4EeHUH
YeThIPEXyroJbHUKOB, MOJIOOHBIX TPEYTrOJILHUKOB, IIPU PELLICHUH 33/1a4, a TaKKe B Kypce
CTEPEOMETPHUH.

4. CoOoTHOLICHHMS MEKAY CTOPOHAMM H yIJIaMHU TpeyrojabHuka (20 yacos)
Cymma yrioB TpeyrosibHuKa. COOTHOLIEHHE MEXTYy CTOPOHAMU U YIJIaMU TPEYroJIbHUKA.
HepasenctBo TpeyronbHuka. [IpsMoyroiabHble TpEyroJbHUKH, UX CBOWCTBA U MIPU3HAKH
paBeHcTBa. PaccTosiHue OT TOUKM A0 MpsAMOM. PaccTossHre MexX 1y IMapasuleIbHBIMU IPSMBIMH.
ITocTpoeHue TpeyroabHUKa 110 TPEM DIIEMEHTAM.



B nanHo# TeMe 10Ka3bIBAECTCS OJHA U3 BAXKHEUILIUX TEOPEM T€OMETPUU — TEOPEMA O CYMME
yII0B TpeyroibHuka. OHa MO3BOISIET aTh KIACCU(DUKALIUIO TPEYTOJILHUKOB TI0
yriaam(0CTpOYroJIbHBIN, IPSIMOYTOJIbHBIM, TYIIOYTOJIbHBIN), @ TAK)KE YCTAHOBUTH HEKOTOPHIE
CBOMCTBA U NIPU3HAKU PABEHCTBA IIPSAMOYIOJIBHBIX TPEYTrOJIbHUKOB.
IlousTue pacCTosAHUA MCKAY NapaJUICIIbHBIMU MTPAMBIMUA BBOAUTCA Ha OCHOBC IIOKa38,HHOI>'I
npeaABapUTECIIBHO TCOPEMBI O TOM, YTO BCC TOUKHU Ka)KI[Oﬁ 13 ABYX HapaJlJICJIbHBIX ITPAMBIX
paBHOYAAJIEHBI OT APYroi MPsAMOM. DTO MOHATUE UTPAET BAKHYIO POJIb, B YACTHOCTU
HCIOJIB3YETCS B 3aJ]a4ax Ha IOCTPOECHUE.
[Ipu pemiennn 3a1a4 Ha IOCTPOEHUE B 7 KJIacCe CIEyEeT OTPaHUYHUTHCS TOJIBKO BBIIIOJIHEHUEM U
OIMMCAaHUCM ITOCTPOCHUA HCKOMOU (1)I/IprI)I. B OTACIIBHBIX ClIy4asaX MOYKHO ITPOBECTU YCTHO
aHaJiM3 U J0Ka3aTeIbCTBO, a AJIEMEHTBI UCCIIEIOBAHUS JTOJKHBI IPUCYTCTBOBATH JIMILIb TOT/A,
KOT/Ia 3TO OTOBOPEHO YCIOBUEM 3aJaUH.

5. IloBtopenmue. Pemenue 3axa4 (6 yacos).

8 KUIACC

Yeteipéxyronbauku. [lapamienorpamMm, ero npu3Haku U cBorcTBa. YacTHble
Clly4au mapajuieorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaApar), UX MPU3HAKH U
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBOHCTBA W MPHU3IHAKH.
[IpssMoyTOJNIbHAS Tpanenusi.

Meron ynBoenus Menuanbl. LleHTpanbHas cumMmerpusa. Teopema Paneca u
TeopeMa O MPOMOPIUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHUKa.

[TogoOue TpeyroabHUKOB, KoddduimeHnt moaoous. Ilpusnaku momoOus
TpeYroJbHUKOB. [IpruMeHenne nogo0us Mpu peieHuy MpakTUYeCKuX 3a1ad.

CaoiicTBa miomaaei reomerpudeckux ¢uryp. Dopmynbl s IUIOUIAAH
TpEeyrojibHUKa, TapajuiesiorpamMma, pomb6a u Tpaneuud. OTHOIIEHHE IUIONIaAeH
0TI00HBIX Puryp.

Breruuciienue miomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenme Tteopembl Iludaropa mpu pemeHun
MMPAKTUUYECKUX 3a7a4.

CHHyC, KOCHHYC, TaHI'€HC OCTPOIO YyIJIa HPSMOYTOJBHOIO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpPUrOHOMETpHUYECKHE (YHKIHH
yriioB B 30, 45 u 60°.

BnimcanHble 1 HEHTpaNIbHBIE YIJIbL, YTOJI MEXKIY KACATEIbHOM U XOPIOU. Y TJIbI
MEXKIy XOpAaMU M CEKylIMMHU. BIucaHHBIE M ONMCAHHBIE YETBHIPEXYTOJIbHUKH.
B3aumuoe pacmonoxenue nByx OkpyxHocTeil. Kacanme oxpyxHocteir. OO6rmime
KAacaTeNbHBIE K JBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHreic yriamoB or 0 go 180°. OcnHoBHOE
TPUTOHOMETpUUECKOE TOXK1ecTBO. DOpMYyIibl IPUBEICHMUS.



Pemenue TpeyronbHuKoB. TeopeMa KOCUHYCOB M T€OpeMa CUHYCOB. Perienue
MPaKTUYECKUX 3314 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nogo6us. [logoOre cOOTBETCTBEHHBIX SJIEMEHTOB.

Teopema O NpPOU3BENEHHH OTPE3KOB XOpPJ, TEOPEMBbI O MPOU3BEICHHUU
OTPE3KOB CEKYIIHNX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bektop, anmHa  (MOIyNnb)  BEKTOpA,  COHAIMpPABICHHBIE  BEKTOPHI,
MIPOTUBOIIOJIOAKHO HANPABIEHHbIE BEKTOPHI, KOJNIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallud HaJ BeKTopamMu. Pa3joxkeHue BeKTOpa 1O JABYM
HEKOJUTMHEeapHbIM BekTopaM. Koopaunatsl BekTopa. CkansipHOe MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapToBbl KOOPJIMHATHI HA TUNIOCKOCTH. Y paBHEHUSI IPSMON U OKPYKHOCTH B
KOOpJIMHATaX, MepeceyeHrue OKPYKHOCTEH M MpsMbIX. MeToa KOOpIAMHAT U €ro
npUMEHEHHE.

[IpaBuiabHBIE MHOTOYTOJIBHUKU. J{JTMHA OKpYKHOCTHU. ['pagycHas u paguaHHas
Mepa yrijia, BBIYHCIEHHE JUIMH OYr OKpykHocted. [lnmomans kpyra, cekropa,
CerMeHTa.

JIBUKEHUS! TIOCKOCTH M BHYTPEHHHE CHUMMETpUU (QUryp (3JieMEeHTapHbIe
npencrasienus). [lapannensusiit nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA [IPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSUIEMY POCCUHCKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEH rpakJIaHUHA U peau3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBJIECHHOCTH, OCO3HAHMUEM BaXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XKWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTALlMEW B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
NEATEIIBHOCTH, JTAIlOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTUSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaT€MaTH4YECKOM KYyJIbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECaxX CBOETO
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO )K€ MpaBa JIPyroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUel cpe/ibl, MIaHUPOBAHUS MMOCTYIIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM /I OKpY>KAIOIIei cpesibl, 0OCO3HAHUEM TJI00aTbHOTO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHOW W NPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JESITeIbHOCTh, B TOM YHCIIE
YMEHHE YYUTBHCS y JPYTuX JIOJeH, MpuoOperaTh B COBMECTHOM N€ATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UAEH, MOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SABJICHUSIX, B TOM YUCIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIMUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIUNA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pEUIeHUs] U JAEUCTBUSA, (OPMYIHpPOBaTH U OLEHUBATh PUCKU U
nocjuencTBus, GOPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBIBISITh U XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHONMICHUNW MEXIy MOHATHUSIMHU, (POPMyIUpOBATH
OTIpeJICICHNs] ~ TIOHSTHH,  YCTAaHABIMBATH  CYMIECTBCHHBIA  IMPU3HAK
KIaccu(UKauu, OCHOBAaHUS UIA OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCIHpPUHUMATh, (QopMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPIUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YacTHBIC W OOIIHeE,
YCIIOBHEIE;



BBISIBJISATh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTU4YeCKUX (PaKTOB, BBICTPAMBATh AapPryMEHTAllMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHuss y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUs, BbIOMpaTh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciien0BaTe/IbLCKUE JEiCTBUN:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (PUKCUPYIONIME MPOTHUBOpEUYHE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBAThL KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TTO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAaHY HECJIOXKHbBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIBHO (POpPMYNIHPOBaTH 00OOIIEHUS W BBIBOJBI M0 pe3yjbTaTam
POBEEHHOTO HAOJIO/IEHUs, HUCCIIEIOBAaHUS, OIICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIJBHUIAThH
NPEATNOIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, [TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBiICHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, AuarpaMMmMamMu, HWHOW TrpaduKod W UX
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKCHHBIM
yduTeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCAIbHbIC YUeOHbIE 1eliCTBHSA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMU
U LeJISIMU OOIIEHUs, SICHO, TOUHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X07€ OOCYKJEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
po0JIeMBbl, peraeMoi 3aaun, BbICKa3bIBaTh UAEH, HAIIEJICHHbIE HA MOMCK
pElIeHMs], CONIOCTABISATh CBOU CYXKJICHHUS C CYKJIECHUSIMHU IPYTUX YYACTHUKOB
auanora, OOHapy>KMBaTh Pa3U4YUEe U CXOJICTBO IMO3UIUMNA, B KOPPEKTHOM
dbopme hopmMyIUpOBaThH pa3HOTIACHS, CBOM BO3PAYKEHUSI;

NPEICTABIATh PE3YNIbTAThl PEIICHUS 3aa41, SKCIIEPUMEHTA, UCCIIEI0BAHNUS,
IPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIUIEHUS C YUETOM 3a/1a4
pe3eHTAlMU U 0COOEHHOCTEN ayIUTOPHH;

NOHMMATh U MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U MHANBUIYATbHON
paboThl MpHU pelIeHUH YUeOHbIX MaTeMaTHYeCKUX 3a/1aY;

OPUHUMATH 1I€JIb COBMECTHOW NEATEIbHOCTH, MIAaHUPOBATh OPraHU3ALINIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBATHCH,
o0CyXJ1aTh MPOIECC U Pe3ynbTaT padOThl, 0000IATh MHEHUS HECKOJIBKUX
JIIO/IEH;

y4acTBOBAaTh B TPYyNNoBbIX ¢opMax paboTel (0OCyxkaeHusi, O0OMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPAWMHUPOBAaTH CBOM JIEUCTBUSA C JPYTMMH WICHAMU KOMAaH/bI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOMIMNA MPOAYKT IO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHSI.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAelicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBIIATH IUIAH, aJITOPUTM peELIeHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO pelIeHUsi ¢ y4€TOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEHICHUN ¢ YUETOM HOBOUM MH(POPMAIUU.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELIEHUH 33/1a4H,
BHOCUTHh KOPPEKTHUBBHI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB,
HaliJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIENH,
HaxOJIUTh OLIKUOKY, 1aBaTh OLIECHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYaloOImMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBath W3ydeHHBIE TEOMETpUUECKHE (UTYpPBI, OMNPENeisITh HX
B3aMMHOE€ pPAaCIOJIOKEHHE, H300pakaTb I'e€OMETpUYECKUEe (UTYpBI, BBIIOJIHATD
YEPTEKHU I10 YCIIOBHUIO 3a71aun. MI3MepsTh IMHEWHBIE U YIJII0BbIE BEJIMYMHBL. Pemare
3a7]a4M Ha BBIYKMCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHMHEWHBIX M YIJIOBBIX BEJIWYHH MPEAMETOB B
peasbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznmuyaTh pazMepbl 3THX
00BEKTOB TIO MOPSJIKY BETUYUHBI.

CTpouth 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJI30BaTh
PU3HAKU U CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUU 33/1a4.

[TpoBOUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAaHUEM T'€OMETPUUECKUX
TEOpEM.

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWMCTBOM M€HMaHBI, MPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJILHOTO TPEYTOJILHUKA,
B PEILLICHUU T€OMETPUUECKHUX 3aay.

Onpenenste NapaieIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpenensaTe napajyieIbHOCTh MPSMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOW MPSMOM.

Pemate 3agaun Ha KieTyaToit Oymare.

[TpoBOIUTH BEIYMCICHUS U HAXOAUTH YUCIIOBBIE U OYKBEHHBIE 3HAYEHUS YTJIOB
B F'€OMETPUYECKUX 3a/]a4ax C UCIIOJb30BAHUEM CYMMBI YIJIOB TPEYI'OJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TIpU TEPECEYCHUU IBYX
NapajulebHbIX NPSMBIX CEKyLIel. Pemars npakTudyeckue 3aauu Ha HaXOXKJICHUE
YTJIOB.

Bianerp mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEAeIIsITh
OMCCEeKTPHCY yIJla U CePEeIUHHBIN NEPICHANKYIAP K OTPE3KY KaK TeOMETPUIECKHE
MECTa TOYEK.

@opmMynUpPOBaTh ONPEAEIEHUS] OKPYKHOCTH WM Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI X CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peLIeHUH 3a7a4.

Biangetp moHsATMEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ meHtp. [lomp3oBaThCs (pakTamMum O TOM, YTO OHMCCEKTPUCHI YTIIOB
TPEYTrOJIbHUKA IIEPECEKAOTCd B OJHOM TOYKE, MU O TOM, YTO CEPEAVWHHBIC
MEPIIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOYKE.

BianeTe noHsiTHEM KacaTelbHOM K OKPY>KHOCTH, MOJIb30BATHCS TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonb30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMH HEPAaBEHCTBAMU, TTIOHUMATh
UX IIPAKTUYECKUUA CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKHUE MOCTPOCHHUS C MOMOIIBIO LIUPKYJIS U
JINHEUKMU.

K koHmy oOyuenus B 8 kJjacce o0OydYaromMiics TMOJIYYUT CJECAYIOIIHE
MIPEAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IpuMeHsThL CBOMCTBA TOYKM TMEPECEUCHHS MEIUaH TPEyrojbHUKa (LIEHTpa
MAacc) B pEILIEHUH 3a]1ay.

Brnaners noHsiTueM CpeHEN TUHUU TPEYTOJIBHUKA U TPANCIINH, TPUMEHSITh UX
CBOMCTBA IIpU PELIEHUH reoMerpudeckux 3anad. Ilons3zoBartbes Teopemoint daneca
U TEOpPEeMOW O MPOMOPIUMOHATIBHBIX OTpPE3Kax, MPUMEHSATh UX ISl PEIICHUS
IPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IPpU3HAKK TTOA00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/1ad.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TEOMETPUUYECKUX H
npakTH4Yeckux 3a1a4d. CTpOUTh MaTEMaTHUECKYIO MOJIE/b B IPAKTUYECKUX 3a/1a4ax,
CaMOCTOSITEJIBLHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JJTUHBI.

Brnanerp TOHATMSIMH CHUHYyCa, KOCHMHYca M TaHI€HCAa OCTpPOro yria
IPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCAd ITUMU MOHATUSAMM JJISl PEIICHHS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU CTIOCO0AMM) TUIOLIAAb TPEYroJIbHUKA U TUIOUIAAH
MHOTOYTOJIbHBIX ~ Quryp (monb3ysiCh, TJ€ HEOOXOAMMO, KaIbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp MNOHATHSMHM BIOHCAHHOTO M UEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIax MEXAY XOpAaMu (CEKyLUIUMU) U YIJIe MEXKIY
KacaTeJIbHON U XOPJIOW MPH PEIIEHUNA T€OMETPUUECKHUX 3a/1a4.

Brnanerp MoHSATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh MOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJENH IS 3374 PeaibHOM KU3HHU U MPOBOAUTH COOTBETCTBYIOIIME BHIYUCIICHUS
C MNPUMEHEHUEM MOJ00USI M TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 kiacce 0OydarOUIUMCS TMOJYYUT CICAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIUA OCTPHIX YIJIOB, HAXOAUTh C WX
MOMOIIBIO PA3IMYHbIE 3JEMEHTHl MPSMOYIOJBHOIO TPEYroJIbHUKA («pelieHue



MPSIMOYTOJIBHBIX TPEYTONIbHUKOBY»). HaXoauTh (C MOMOIIBIO KaTbKYJISATOPA) IJIUHBI
Y yTJIbl [Tl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs (popMysiaMH MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM Il HAXOXKJEHUS COOTHOUIEHUH MEXIY TPUTOHOMETPUUYECKUMU
BEJTMYMHAMM.

Hcnonb3oBaTh TEOPEMBI CUHYCOB U KOCMHYCOB JIJIsl HAXOXKJICHUS Pa3IU4HbIX
AJIEMEHTOB TPEYroJbHUKA («PELIEHUE TPEYroJbHUKOBY), MPUMEHATh HUX NpH
pEIIeHNH T€OMETPUUYECKHX 3a]1ay.

Brnagets nonsTusiMu npeoOpazoBaHusi 10100MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo6HsIx ¢uryp. Ilomp3oBarhecsi cBOMCTBaMU MOAOOMS MPOU3BOJIBHBIX (GUTYD,
YMETh BBIYMCIATH JJIUHBI M HAXOAUTh YIibl Y MOAOOHBIX Quryp. IlpuMeHsaTsh
CBOICTBA MOAO00MS B MPAKTUYECKUX 3ajadax. YMEThb MPUBOIUTH MPUMEPHI
NOJTIOOHBIX PUTYP B OKPYXKAIOILEM MHUPE.

[Tonb3oBaThCs TEOpEMaMu O MPOU3BEICHUU OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCS BEKTOpAMHU, MOHUMATh MX TEOMETPUYECKUA U (U3HUECKHI
CMBICII, TPUMEHSATh KX B PEUICHUU TEOMETPUYECKUX U (PU3MYECKUX 3ajad.
[IpuMeHsTh CKaNsipHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKACHHS IJIUH U YTJIOB.

[Tonp30BaThCst METOI0M KOOPJMHAT Ha IUIOCKOCTH, IPUMEHSTh €T0 B PEIIEHUN
reOMEeTPUYECKUX U MPAKTUUECKUX 3aau.

Bnaners MOHATHUSMU NPaBUIBHOIO MHOTOYTOJBHHMKA, JIMHBI OKPYXKHOCTH,
JUIMHBI AYTH OKPY>KHOCTH W PaJiMaHHON Mepbl yrjia, yMeTb BBIUUCIATH IUIOIIAJb
Kpyra u ero yacteid. [lpuMeHsATh noayyeHHbIE YMEHUS B IPAKTUUYECKHUX 3a]a4ax.

Haxonuth ocu (Mau LEHTpHI) CUMMETpUU (GUTYpP, NPUMEHSTH JBHKEHUS
IUIOCKOCTHU B MPOCTEHINNX CIydasiX.

[IpuMeHATh MOJyYeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKUE
MOJIEJH JJIs 33]1a4 peajbHON KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BbIUMCICHUS
C NPUMEHEHHEM TMOAO0OMS M TPUTOHOMETPUYECKUX (PYHKUMN (TOJB3YsCh, TIE
HEOO0XO0AMMO, KATbKYJIATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jeioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
1 HauansHble reomeTpudecKkue CBEICHUS. 13 1 brbmmorexa [TOK
https://m.edsoo.ru/7f415e2e
bu6moreka [IOK
2 T 16 1
PEYroAbHiIH https://m.edsoo.ru/7f415e2e
bu6moreka [IOK
3 [TapannensHbIE IpAMBIE. 13 1
https://m.edsoo.ru/7f415e2e
4 COOTHOIIIEHHS MEXKTy CTOPOHAMU U 20 | bubnuoreka [IOK
yIilaM# TPEYrOJIbHUKA. https://m.edsoo.ru/7f415¢e2e
bu6mmoreka [IOK
5 I1 .P . 6 1
OBTOpeHe. TCIIeHue sanat https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME




8 KUIIACC

KosnnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 YeThIpEXYyroIbHUKA 17 1 brbnmorexa [TOK
https://m.edsoo.ru/7f417e18
[Inomane. Haxoxnenne momanei
s bubmmorexa [{OK
2 TPEYrOJIbHUKOB U MHOTOYT'OJIHBIX (QUTYD. 8 1
https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX puryp
3 Teopema IIudaropa n Hauana 7 1 bubnuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417¢e18
Teopema ®arneca u Teopema o
bu6mmoreka [IOK
4 MPOTIOPITUOHATBHBIX OTPE3KaX, MOJ00HbIE 22 1
https://m.edsoo.ru/7f417e18
TPEYroJbHUKH
VYriasl B OKpY>KHOCTH. BriricanHbie u
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 7 | bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY>KHOCTEH
bub OK
6 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 7 1 nommorexa I1
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Bexropsi 16 1 bubmmoreka [{OK
https://m.edsoo.ru/7f41al2c
bubmmoreka [{OK
2 JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH 7 1
https://m.edsoo.ru/7f41al2c
3 Tpuronomerpus. TeopemMbl KOCUHYCOB U g 1 bubnuoreka [JOK
CUHYCOB. Penienue TpeyroibsHUKOB https://m.edsoo.ru/7f41al2c
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. J[THA
4 OKPYXXHOCTH U IUIOIIaJb Kpyra 14 1 Bubnmorexa [IOK
Py Hl 'HU pyra. https://m.edsoo.ru/7f41al2¢c
Brruucnenune miomanein
5 JIBYOKEHUS TIOCKOCTH 4 bubmorera [IOK
https://m.edsoo.ru/7f41a12c
6 [IpeobOpazoBanue nomoous. Merpuyeckue 4 | bubnuorexa [JOK
COOTHOLLEHHUS B OKPYKHOCTH https://m.edsoo.ru/7f41a12c
bu6mmoreka [JOK
7 HauanbHbie cBeIeHUS U3 CTEPEOMETPUH 8
https://m.edsoo.ru/7f41a12c
g [ToBTOpEHUE, 0000IICHNE, 7 | bu6mmoreka [JOK
cUCTeEMAaTHU3als 3SHAaHUN https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME




YUYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* ['eometpus, 7-9 knaccel/ Atanacst JI.C., byty3oB B.®., Kagomues C.b. u npyrue, AkiinonepHoe oOI111ecTBO

«M3parenscTBO «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YYUTEJIA
[Toypounsie pa3zpaboTku 1o reomerpun.7 kiacc.4-e u3a. - M.: BAKO
[Toypounsie pa3paboTku 1Mo reoMeTpun.8 kiacc. mocodue mis yuurens / H.d.I'aBpunosa - 3-e uzn., ucnp. - M.: BAKO

[Toypounsie pa3zpaboTku 1Mo reomeTpun.9 kiacc.2-e¢ uzz. - M.: BAKO
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